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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of detection and 
substrate crack detection equipment which detect the crack of the substrate generated in the information 
record medium of the shape of a disk which established the information Records Department in the 
substrate of a translucency. 
[0002] 

[Description of the Prior Art] Disk-like an information record medium, for example, an optical disk, and 
a magneto-optic disk conduct the following inspection in a manufacture stage. In order to guarantee the 
endurance of a disk, it inspects whether the protective coat etc. is normally applied to the disk cast or 
formed. Or it is necessary to inspect whether the defect of a blemish or a crack exists in the substrate 
itself. Moreover, in order to record information or to guarantee doing smooth the work which reproduces 
the information recorded on the information Records Department to the information Records 
Department of a disk, it is necessary to inspect whether the magnetic film is normally formed to the disk, 
or while defects, such as a blemish, and a foreign matter or a pinhole, form membranes, it exists. 
[0003] When inspecting a defect which was mentioned above, generally the thing of a method which 
makes a laser beam scan to the whole surface of a disk by irradiating a laser beam from the read side 
(the field which has the magnetic film being a field of an opposite side) of a disk, and carrying out the 
rotation drive of the disk is known. By the method which makes such a laser beam scan, if a laser beam 
is irradiated by the disk, the reflected light (in the case of a pinhole, it is the transmitted light) from a 
disk will be received by the phot detector. To the electrical signal changed from this phot detector, slice 
level is set as low level or level high a little a little rather than this electrical signal, and the existence of 
the defect of a disk is recognized by comparing an electrical signal with slice level. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the crack generated in a substrate may apply and 
exist in the inner circumference area pellucida from the pin center,large hole of the property top 
substrate, and may not be attained to the range which forms the magnetic film. Therefore, the crack 
generated in such a substrate cannot be inspected by the method of inspecting a magnetic film from the 
read side of a disk as mentioned above, then ~ the case where the crack of the substrate itself is 
inspected conventionally — a tester — viewing or it is common to inspect existence of the substrate 
crack made to the inner circumference area pellucida using the image processing system However, by 
these methods, there is a problem that an operator's labor cost and the construction expense of the 
system of an image processing system become a large sum. Moreover, there is a problem that the 
detection time which performs an image processing starts comparatively long. Therefore, it is cheap and, 
moreover, a proposal of the technique of crack detection of a substrate with easy adaptation is desired to 
the existing facility moreover with short inspection time. Then, this invention is made in order to cancel 
the above-mentioned technical problem, and it aims at offering the substrate crack method of detection 
of a disk-like information record medium and substrate crack detection equipment which can be cheap 



http ://www4 . ipdl j po. go j p/cgi-bin/tran_web_cgi_ejj e 8/28/03 



Page 2 of 4 



and can detect the crack of the substrate of a disk-like information record medium at high speed. 
[0005] 

[Means for Solving the Problem] If it is in invention, the above-mentioned purpose is the method of 
detection which detects the crack of the substrate generated in the information record medium of the 
shape of a disk which established the information Records Department in the substrate of a translucency, 
irradiates light at the crack of this substrate, and is attained by receiving the reflected light by the 
substrate crack method of detection of the information record medium of the shape of a disk which 
detects the crack of a substrate. 

[0006] According to this invention, when a crack arises in the substrate of a disk-like information record 
medium, light is irradiated at the crack of this substrate and the crack of a substrate can be detected by 
receiving the reflected light. Thereby, an operator does not need to look for the crack of a substrate 
visually, or does not need to use advanced processing technology, such as an image processing. 
[0007] The setting section which is detection equipment which detects the crack of the substrate 
generated in the information record medium of the shape of a disk which established the information 
Records Department in the substrate of a translucency if the above-mentioned purpose is in invention, 
and sets up a disk-like information record medium removable, The driving means for rotating the setting 
section which set up the disk-like information record medium, Light is irradiated at the crack of the 
substrate of the rotating disk-like information record medium, and it is attained by the substrate crack 
detection equipment of the information record medium of the shape of a disk equipped with the 
photodetection means for detecting the crack of a substrate by receiving the reflected light. According to 
this invention, the setting section has set up the disk-like information record medium removable. 
Driving means rotate the setting section which set up the disk-like information record medium. A 
photodetection means irradiates light to the crack of the substrate of the rotating disk-like information 
record medium, and detects the crack of this substrate by receiving the reflected light. Thereby, an 
operator does not need to look for the crack of a substrate visually, or does not need to use advanced 
processing technology, such as an image processing. 
[0008] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
in detail based on an accompanying drawing, in addition, since the gestalt of the operation described 
below is the suitable example of this invention, although desirable various limitation is attached 
technically, especially the range of this invention is not restricted to these gestalten, as long as there is 
no publication of the purport which limits this invention in a following discussion 
[0009] Drawing 1 shows the substrate crack detection equipment of the information record medium of 
the shape of a disk of this invention. In drawing 1 , the information record medium 4 of the shape of a 
disk which is an inspected object is an optical disk like a compact disk, the spindle 1 made from brass 
with the desirable information record medium 4 -- removable -- attachment ******** The spindle 1 
made from this brass is rotated at the rate of predetermined by the spindle motor 5. The spindle motor 5 
is controlled by instructions of the motor control section 6. This spindle 1 is the setting section which 
sets up the disk-like information record medium 4 removable. Moreover, spindle motors 5 are the 
driving means for rotating this spindle 1 with a disk-like information record medium. 
[0010] The photodetection means 2 is arranged at the upper part of the information record medium 4. 
This photodetection means 2 is connected to the substrate crack judgment processing section 7 through 
amplifier 3. The photodetection means 2 is equipped with for example, semiconductor laser 2a and phot 
detector 2b. Laser beam L by which outgoing radiation is carried out from semiconductor laser 2a is 
irradiated at an angle of theta to the information record medium 4. This angle theta is about about 40 
degrees. The spindle 1 is preferably made by brass so that the scattered reflection of laser beam L may 
not happen. By using the spindle 1 made from this brass, the scattered reflection of laser beam L was 
prevented and the accuracy of light-receiving of the reflected light in phot detector 2b of the 
photodetection means 2 is secured. 

[001 1] Drawing. 2 is the plan of the information record medium 4. The information record medium 4 has 
the pin center,large hole 1 1 and the inner circumference area pellucida 13. A part of spindle 1 has come 
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to get into this pin center,large hole 1 1, and the information record medium 4 can be fixed now to it to a 
spindle 1 for example, by vacuum suction. 

[0012] As shown in drawing J. , an information record medium 4 like a compact disk is equipped with 
the substrate 30, and the reflecting layer 3 1 and protective layer 32 of transparent plastics. This 
reflecting layer 3 1 and protective layer 32 are mostly formed in the portion except the inner 
circumference area pellucida 13, as shown in drawing 2 . The substrate 30 is made from the 
polycarbonate. A reflecting layer 3 1 is for example, an aluminum thin film, and information is recorded 
on this reflecting layer 31. The protective layer 32 is formed in order to protect a reflecting layer 3 1 . 
[0013] As for the substrate crack 12, the example is shown in drawin g 2 . It is almost the case which is 
generated in a radial, applying the substrate crack 12 to a periphery from the pin center,large hole 1 1 in 
the character top and the inner circumference area pellucida 13. With the gestalt of operation of this 
invention, the generating configuration and part of such a substrate crack are observed. That is, since the 
substrate crack 12 is formed in the radiation direction from the pin center,large hole 1 1 side in the inner 
circumference area pellucida 13, by the conventional inspection process, it is hard to detect it from 
films, such as a protective layer 32 and a reflecting layer 31, not being formed as shown in drawing 3 . 
However, unlike the conventional method which detects the so-called defect of such a conventional 
magnetic film, with the gestalt of operation of this invention, this kind of substrate crack 12 is detected 
using a light sensitive cell 2 by irradiating laser beam L to the inner circumference area pellucida 13. 
[0014] The laser beam from a laser diode is irradiated at the defective part of a magnetic film, and it is 
made to receive the reflected light (transmitted light) by the phot detector by the method which detects 
the defect of the conventional magnetic film. Therefore, the defect of a magnetic film changed the 
strength of the light included in a phot detector into the electrical signal, and has detected the defect of a 
magnetic film by comparing with the signal of criteria. However, with the gestalt of operation of this 
invention, if laser beam L by which outgoing radiation is carried out from semiconductor laser 2a of 
drawing 1 unlike the method which detects the defect in the conventional magnetic film is irradiated by 
the substrate crack 12 of drawing 2 , it will receive the reflected light reflected in the substrate crack 12 
by phot detector 2b. That is, by judgment of whether the reflected light carries out ON light to phot 
detector 2b, and whether to have carried out [ or ] ON light, it judges whether the substrate crack 12 
exists in the inner circumference area pellucida 13. 

[0015] Next, an operation of the substrate crack detection equipment of the information record medium 
of the shape of an optical disk of drawing 1 is explained. To height part la of a spindle 1, the pin 
center,large hole 1 1 fits in, and as the information record medium 4 of drawing 1 is crowded, it is put by 
the conveyance machine which is not illustrated. Thereby, a spindle 1 carries out vacuum chucking of 
the inner circumference area pellucida 13 of the information record medium 4 for example, using a 
vacuum suction force. And the motorised section 6 gives a driving signal to a spindle motor 5. A spindle 
motor 5 carries out the rotation drive of the spindle 1 based on a driving signal. The information record 
medium 4 will rotate by this. The rotational frequency of this spindle 1 can be adjusted between 30 or 
about 120 rpm. Thus, can adjust the rotational frequency of a spindle 1 because of ensuring the light- 
receiving reaction of phot detector 2b of the photodetection means (sensor) 2. That is, it is because high- 
speed rotation of too much information record medium 4 has a possibility that phot detector 2b of the 
photodetection means 2 may not react and too much low-speed rotation leads to delay of inspection 
time. For this reason, it is necessary to carry out comparison consideration of the optimal detection 
sensitivity and optimal inspection time of phot detector 2b, and to determine the rotational frequency of 
a spindle 1 . 

[0016] Next, the laser driving source 21 drives semiconductor laser 2b. Thereby, semiconductor laser 2b 
emits light in laser beam L of the red whose wavelength is 670nm. As shown in dra wi ng 4 , this laser 
beam L is irradiated to the substrate crack 12 by the side of the most-inner-circumference section of the 
information record medium 4 so that the angle of about 90 degrees may be formed. When the substrate 
crack 12 is in the inner circumference area pellucida 13 of the information record medium 4 which is an 
inspected object, it does in this way for reflecting laser beam L by the substrate crack 12 certainly. In 
this case, in order that irradiation time may detect the substrate crack 12 certainly, time to rotate one 
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time is required for the information record medium 4 at least. 

[0017] When it is the information record medium 4 of the excellent article which does not have the 
substrate crack 12 in the information record medium 4, as shown in drawing .5 , incidence of the laser 
beam L is carried out at the angle theta of about 40 degrees from the level surface of a spindle 1, and it 
escapes from the transparent portion of a substrate 30, and is reflected with the angle of reflection of 40 
degrees (theta) by level surface la of a spindle 1. Therefore, in this case, laser beam L does not return to 
phot detector 2b at all That is, phot detector 2b is in the state of OFF, and tells this state to the substrate 
crack judgment processing section 7 through amplifier 3. The substrate crack judgment processing 
section 7 judges it as a thing without the substrate crack 12 to the information record medium 4 based on 
there being no signal from phot detector 2b. 

[0018] on the other hand, laser beam L which carried out outgoing radiation from semiconductor laser 
2a when it was the information record medium 4 of a defective with which the substrate crack 12 exists 
in the information record medium 4, as shown in drawing 6 - a spindle 1 — level surface la - receiving 
— the angle of about 40 degrees — incidence — carrying out ~ the substrate crack 12 ~ setting « 
reflecting ~ a phot - it returns to the detector 2b side as the reflected light LI In this case, since the 
reflected light LI can receive light by phot detector 2b, phot detector 2b is amplified with the amplifier 3 
of drawing.!. , and is sent to the substrate crack judgment processing section 7. The substrate crack 
judgment processing section 7 can be judged that the substrate crack 12 exists based on the light- 
receiving signal from phot detector 2b. 

[0019] Thus, a substrate crack is cheaply [ at high speed and ] detectable by using the reflected light 
from a substrate crack for the substrate crack generated in the substrate of an optical disk like an 
information record medium, for example, a compact disk, using a light sensitive cell 2. 
[0020] Moreover, since laser beam L by which a spindle 1 is irradiated by using the desirable spindle 1 
made from brass is not reflected irregularly, when there is no substrate crack 12 especially in drawing, .5 , 
laser beam L can be reflected in the different direction from the direction where phot detector 2b exists. 
Therefore, when there is nothing, receiving light of phot detector 2b of 12 substrate crack accidentally 
[ light ] is lost. 

[0021] The optical disk, especially the compact disk are mentioned as the example with the form of 
implementation of invention mentioned above as an information record medium. However, a magneto- 
optic disk as shown not only in this but in drawing. 7 can be used also as an information record medium 
which is an inspected object. The magneto-optic disk of this drawing 7 is a mini disc for example, only 
for reproduction, and this information record medium 104 has the pin center,large hole 1 1 1, the 
reflecting layer 131, the protective layer 132, the pit 140, and the substrate 130 of transparent plastics. 
The substrate 130 is made from the polycarbonate. In the inner circumference transparent section 1 13 of 
an information record medium 104 like this kind of magneto-optic disk, though the substrate crack 1 12 
arises, this substrate crack 1 12 is cheaply [ at high speed and ] detectable with the substrate crack 
detection equipment of the information record medium of the shape of a disk of drawing. 1 . 
[0022] By the way, this invention is not limited to the form of the above-mentioned implementation. For 
example, the information record medium mentioned above is mentioning an optical disk like the 
compact disk only for reproduction, and the magneto-optic disk only for reproduction as the example, 
however, the magneto-optic disk in which not only this but record reproduction is possible — or 
detection of the optical recording medium of the next generation and the substrate crack of the so-called 
digital video disc (DVD) is also possible 
[0023] 

[Effect of the Invention] As explained above, according to this invention, the crack of the substrate of a 
disk-like information record medium is detectable cheaply and at high speed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j 10ws the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The substrate crack method of detection of the information record medium of the shape of a 
disk characterized by being the method of detection which detects the crack of the substrate generated in 
the information record medium of the shape of a disk which established the information Records 
Department in the substrate of a translucency, irradiating light at the crack of this substrate, and 
detecting the crack of a substrate by receiving the reflected light. 

[Claim 2] A disk-like information record medium is the substrate crack method of detection of the 
information record medium of the shape of a disk according to claim 1 which detects the crack of a 
substrate while setting it as the spindle made from brass and making it rotate. 
[Claim 3] A disk-like information record medium is the substrate crack method of detection of the 
information record medium of the shape of a disk according to claim 1 which is an optical disk. 
[Claim 4] A disk-like information record medium is the substrate crack method of detection of the 
information record medium of the shape of a disk according to claim 1 which is a magneto-optic disk. 
[Claim 5] Substrate crack detection equipment of the information record medium of the shape of a disk 
characterized by providing the following. The setting section which is detection equipment which 
detects the crack of the substrate generated in the information record medium of the shape of a disk 
which established the information Records Department in the substrate of a translucency, and sets up a 
disk-like information record medium removable. The photodetection means for detecting the crack of a 
substrate by irradiating light at the crack of the driving means for rotating the setting section which set 
up the disk-like information record medium, and the substrate of the rotating disk-like information 
record medium, and receiving the reflected light. 

[Claim 6] The setting section is substrate crack detection equipment of the information record medium 
of the shape of a disk according to claim 5 which is a spindle made from brass. 
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